Introduction {#sec1}
============

The novel coronavirus disease 2019 (Covid-19) is a rapidly spreading contagious disease that affects mainly respiratory, gastrointestinal, cardiovascular and neurological systems.^[@ref1]^ It was first described in December 2019 in Wuhan, China.^[@ref1]^ The disease occurs as a result of a highly infectious virus called severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2). The virus spreads rapidly among individuals through respiratory droplets during sneezing and coughing when social distancing is not practised.^[@ref2]^ The World Health Organization (WHO) announced the disease to be a pandemic in March 2020.^[@ref3]^ At the time of writing, a total of 638 146 cases and 30 039 deaths have been reported by WHO due to Covid-19 virus.^[@ref4]^

The diagnosis of Covid-19 disease is based on clinical symptoms, positive polymerase chain reaction test results and the presence of ground-glass opacities on computed tomography, with varying specificity and sensitivity rates.^[@ref5]^ The main presenting symptoms of the disease are fever, dry cough, dyspnoea, rhinorrhoea, nasal congestion, tonsil oedema, enlarged cervical lymph nodes, sore throat, fatigue, headache, myalgia, arthralgia and diarrhoea.^[@ref2],[@ref6]^ Currently, there is cumulating evidence for a relationship between an atypical presentation of the disease and the presence of sudden-onset anosmia or hyposmia.^[@ref7]^ Studies from South Korea, China and Italy reported that a significant number of patients affected by the Covid-19 virus presented with hyposmia or anosmia complaints.^[@ref2]^ The sudden loss of smell and taste is important from an otolaryngological perspective because these symptoms may be related to underestimated and infectious Covid-19 carriers.^[@ref8]^

In a recent multicentre European study by Lechien *et al*., 85.6 per cent of the patients presented with olfactory dysfunction, and 79.6 per cent had anosmia.^[@ref7]^ Moein *et al*. found that 98 per cent of patients with the Covid-19 virus had smell loss.^[@ref9]^ In addition, Yan *et al*. suggested that the hospital admission rate may be negatively associated with the presence of anosmia or hyposmia (26.9 per cent *vs* 66.7 per cent) and dysgeusia (23.1 per cent *vs* 62.7 per cent) symptoms, compared to those patients managed on an out-patient basis.^[@ref10]^

Although the presence of anosmia and gustatory complaints in the search for atypical symptoms of Covid-19 disease is promising, the proportion of Covid-19 positive patients exhibiting olfactory disturbances is still unknown and may vary depending on ethnicity.

This study aimed to determine the relationship between atypical symptoms and hospitalisation in patients with Covid-19 virus, as the findings may be useful in otolaryngologists' daily practice.

Materials and methods {#sec2}
=====================

The clinical data of 1534 patients with the Covid-19 virus confirmed via real-time reverse transcription polymerase chain reaction, who were admitted to our hospital between 11 March and 21 April 2020, were analysed. Ethical approval was obtained from the institutional review board of the hospital\'s local ethics committee (approval code: 2020/514/175/2).

Patients were included in the study if they were aged over 18 years, with real-time reverse transcription polymerase chain reaction confirmed Covid-19 infection in respiratory specimens, and were able to answer the questionnaire. The following criteria were defined as study exclusions: patients with olfactory or gustatory dysfunctions before the epidemic, patients without laboratory confirmed Covid-19 infection at the time of diagnosis, and patients who were in the intensive care unit at the time of the study. After the exclusion of incomplete data, the study was conducted with the medical records of 1197 patients (78 per cent).

The essential characteristics of patients, such as age, gender, smoking habit and medical history (diabetes mellitus, hypertension, presence of chronic sinusitis, rhinitis, cardiac problems, chronic obstructive pulmonary disease (COPD) and asthma), were recorded. The presence of symptoms related to otolaryngology practice, including fever, cough, shortness of breath, sputum, nasal obstruction, rhinorrhoea, sore throat, post-nasal drip, anosmia and ear pain, was determined. Other symptoms likely to be related to the disease, such as dysphagia, fatigue, myalgia, abdominal pain, headache, vomiting, diarrhoea and gustatory symptoms, were also recorded.

The patients were divided into two groups according to their follow up: an out-patient group and an in-patient group.

For asymptomatic patients with Covid-19 virus positivity, and with a blood oxygen saturation level of more than 90 per cent, supportive care was provided and hydroxychloroquine administration was started (200 mg twice a day (2 doses), then 100 mg twice a day for 5 days). Patients with Covid-19 virus pneumonia and with an oxygen saturation level of more than 90 per cent received supportive care and hydroxychloroquine administration plus azithromycin treatment. The patients with uncontrolled co-morbidities, resistant fever, an oxygen saturation level of less than 90 per cent and severe diarrhoea were hospitalised, in accordance with national guidelines issued by the Republic of Turkey Ministry of Health.^[@ref11]^

Statistical analysis {#sec2-1}
--------------------

Data analysis was performed with SPSS statistical software, version 20.0 (SPSS, Chicago, Illinois, USA). All continuous data are presented as means and standard deviations. The categorical data are presented as numbers and percentages. A one-sample Kolmogorov--Smirnov test was performed to analyse the distribution of the continuous variables; logarithmic transformations were used where appropriate. The student\'s *t*-test was used for the analysis of parametric variables, and the Mann--Whitney U test was employed for non-parametric variables. The chi-square test was used to compare categorical variables.

Multivariate regression analysis was performed to analyse the relationship between hospital admission and presenting symptoms. A primary regression model was generated using a stepwise procedure and included all potential interaction variables. This model was constructed from independent variables achieving *p* = 0.10 during bivariate analysis, and then the best-fit model was generated without interaction variables. Hospital admission was considered as a dependent variable. The independent variables were: age, anosmia, hypertension, cardiac problems, fever, cough, shortness of breath, fatigue, headache, vomiting and diarrhoea. For all calculations, a *p*-value of less than 0.05 was considered statistically significant.

Results {#sec3}
=======

The study population comprised 700 (58.5 per cent) male and 497 (41.5 per cent) female patients. The most common observed co-morbidity was hypertension, with a rate of 11.4 per cent ([Table 1](#tab01){ref-type="table"}). Table 1.Basic characteristics of study populationParameterPatients (*n* (%))Gender-- Male700 (58.5)-- Female497 (41.5)Smoking-- None906 (75.7)-- 1--10 per day188 (15.7)-- 10--20 per day75 (6.3)-- \>20 per day28 (2.3)Diabetes mellitus?-- No1091 (91.1)-- Yes106 (8.9)Hypertension?-- No1060 (88.6)-- Yes137 (11.4)Chronic sinusitis?-- No1182 (98.7)-- Yes15 (1.3)Rhinitis?-- No1184 (98.9)-- Yes13 (1.1)COPD?-- No1191 (99.5)-- Yes6 (0.5)Asthma?-- No1160 (96.9)-- Yes37 (3.1)Cardiac problems?-- No1165 (97.3)-- Yes32 (2.7)[^2]

There were 301 (25.1 per cent) asymptomatic patients, despite real-time reverse transcription polymerase chain reaction positivity findings. The majority of the patients presented with anosmia (44.2 per cent), dysgeusia (43.9 per cent), fever (38.7 per cent), cough (36.8 per cent), fatigue (23.2 per cent) and myalgia (21.5 per cent) ([Table 2](#tab02){ref-type="table"}). Table 2.Presenting clinical symptoms of study populationClinical symptomsPatients (*n* (%))*Otology related symptoms*Fever?-- No734 (61.3)-- Yes463 (38.7)Cough?-- No756 (63.2)-- Yes441 (36.8)Shortness of breath?-- No1014 (84.7)-- Yes183 (15.3)Nasal obstruction?-- No1078 (90.1)-- Yes119 (9.9)Rhinorrhoea?-- No1160 (96.9)-- Yes37 (3.1)Sore throat?-- No1026 (85.7)-- Yes171 (14.3)Post-nasal drip?-- No1175 (98.2)-- Yes22 (1.8)Ear pain?-- No1193 (99.7)-- Yes4 (0.3)Sputum?-- No1179 (98.5)-- Yes18 (1.5)Anosmia?-- No668 (55.8)-- Yes529 (44.2)*Other symptoms*Fatigue?-- No919 (76.8)-- Yes278 (23.2)Dysphagia?-- No1187 (99.2)-- Yes10 (0.8)Headache?-- No1024 (85.5)-- Yes173 (14.5)Myalgia?-- No940 (78.5)-- Yes257 (21.5)Abdominal pain?-- No1166 (97.4)-- Yes31 (2.6)Vomiting?-- No1128 (94.2)-- Yes69 (5.8)Diarrhoea?-- No1106 (92.4)-- Yes91 (7.6)Dysgeusia?-- No671 (56.1)-- Yes526 (43.9)

There were 982 patients in the out-patient group and 215 patients in the in-patient group. The mean age was significantly higher in the in-patient group compared to the out-patient group (49.07 ± 13.91 *vs* 37.34 ± 12.08, respectively; *p* \< 0.001). Regarding the gender distribution, 124 patients (57.7 per cent) were male and the remaining 91 (42.3 per cent) were female in the in-patient group. There were 722 (73.5 per cent) non-smokers in the out-patient group, while a higher non-smoker rate was observed in the in-patient group (85.6 per cent; *n* = 184). Considering systemic concomitant diseases, 50 patients (23.3 per cent) had diabetes mellitus, 63 (29.3 per cent) had hypertension, and 19 (8.8 per cent) had cardiac problems in the in-patient group, which reflected significantly higher rates than the out-patient group (*p* \< 0.001, *p* \< 0.001 and *p* \< 0.001, respectively). There were no significant differences between the study groups in terms of gender, or the presence of chronic sinusitis, COPD or asthma ([Table 3](#tab03){ref-type="table"}). Table 3.Comparison of basic characteristics and medical history for each study groupParameterOut-patient group valuesIn-patient group values*p*-valueAge (mean ± SD; years)37.34 ± 12.0849.07 ± 13.91\<0.001\*Gender (*n* (%))-- Male576 (58.7)124 (57.7)0.79-- Female406 (41.3)91 (42.3)Smoking (*n* (%))-- None722 (73.5)184 (85.6)0.001\*-- 1--10 per day170 (17.3)18 (8.4)-- 10--20 per day66 (6.7)9 (4.2)-- \>20 per day24 (2.4)4 (1.9)Diabetes mellitus? (*n* (%))-- No926 (94.3)165 (76.7)\<0.001\*-- Yes56 (5.7)50 (23.3)Hypertension? (*n* (%))-- No908 (92.5)152 (70.7)\<0.001\*-- Yes74 (7.5)63 (29.3)Chronic sinusitis? (*n* (%))-- No972 (99)210 (97.7)0.165-- Yes10 (1)5 (2.3)Rhinitis? (*n* (%))-- No975 (99.3)209 (97.2)0.018\*-- Yes7 (0.7)6 (2.8)COPD? (*n* (%))-- No979 (99.7)212 (98.6)0.07-- Yes3 (0.3)3 (1.4)Asthma? (*n* (%))-- No954 (97.1)206 (95.8)0.306-- Yes28 (2.9)9 (4.2)Cardiac problems? (*n* (%))-- No969 (98.7)196 (91.2)\<0.001\*-- Yes13 (1.3)19 (8.8)[^3]

With regard to otolaryngology related symptoms, the following presenting symptoms were most common in the in-patient group compared to the out-patient group: fever (58.1 per cent *vs* 34.4 per cent, *p* \< 0.001), cough (59.1 per cent *vs* 32 per cent, *p* \< 0.001), shortness of breath (35.3 per cent *vs* 10.9 per cent, *p* \< 0.001) and sputum (5.1 per cent *vs* 0.7 per cent, *p* \< 0.001). Anosmia was observed in 462 patients (47 per cent) in the out-patient group, and in only 67 (31.2 per cent) in the in-patient group. There were no significant differences between the study groups in terms of the presence of dysgeusia, nasal obstruction, rhinorrhea, sore throat, post-nasal drip or ear pain.

Other symptoms were also evaluated. Fatigue (37.7 per cent *vs* 20.1 per cent), dysphagia (2.3 per cent *vs* 0.5 per cent), headache (26.5 per cent *vs* 11.8 per cent), myalgia (27.4 per cent *vs* 20.2 per cent), abdominal pain (5.6 per cent *vs* 1.9 per cent), vomiting (16.7 per cent *vs* 3.4 per cent) and diarrhoea (17.2 per cent *vs* 5.5 per cent) were all higher in the in-patient group compared to the out-patient group ([Table 4](#tab04){ref-type="table"}). Table 4.Comparison of presenting clinical symptoms for each study groupParameterOut-patient group (*n* (%))In-patient group (*n* (%))*p*-value*Otolaryngology related symptoms*Fever?-- No644 (65.6)90 (41.9)\<0.001\*-- Yes338 (34.4)125 (58.1)Cough?-- No668 (68)88 (40.9)\<0.001\*-- Yes314 (32)127 (59.1)Shortness of breath?-- No875 (89.1)139 (64.7)\<0.001\*-- Yes107 (10.9)76 (35.3)Nasal obstruction?-- No880 (89.6)198 (92.1)0.271-- Yes102 (10.4)17 (7.9)Rhinorrhoea?-- No951 (96.8)209 (97.2)0.779-- Yes31 (3.2)6 (2.8)Sore throat?-- No835 (85)191 (88.8)0.149-- Yes147 (15)24 (11.2)Post-nasal drip?-- No967 (98.5)208 (96.7)0.095-- Yes15 (1.5)7 (3.3)Ear pain?-- No978 (99.6)215 (100)1-- Yes4 (0.4)0 (0)Sputum?-- No975 (99.3)204 (94.9)\<0.001\*-- Yes7 (0.7)11 (5.1)Anosmia?-- No520 (53)148 (68.8)\<0.001\*-- Yes462 (47)67 (31.2)*Other symptoms*Fatigue?-- No785 (79.9)134 (62.3)\<0.001\*-- Yes197 (20.1)81 (37.7)Dysphagia?-- No977 (99.5)210 (97.7)0.021\*-- Yes5 (0.5)5 (2.3)Headache?-- No866 (88.2)158 (73.5)\<0.001\*-- Yes116 (11.8)57 (26.5)Myalgia?-- No784 (79.8)156 (72.6)0.019\*-- Yes198 (20.2)59 (27.4)Abdominal pain?-- No963 (98.1)203 (94.4)0.002\*-- Yes19 (1.9)12 (5.6)Vomiting?-- No949 (96.6)179 (83.3)\<0.001\*-- Yes33 (3.4)36 (16.7)Diarrhoea?-- No928 (94.5)178 (82.8)\<0.001\*-- Yes54 (5.5)37 (17.2)Dysgeusia?-- No548 (55.8)123 (57.2)0.707-- Yes434 (44.2)92 (42.8)[^4]

In the binary logistic regression analysis, only younger age (odds ratio = 1.05, 95 per cent confidence interval (CI) = 1.03--1.06) and the presence of anosmia (odds ratio = 2.04, 95 per cent CI = 1.39--3) were significantly related to out-patient treatment. However, the presence of hypertension, cardiac problems, fever, cough, shortness of breath, fatigue, headache, vomiting and diarrhoea were all significantly related to hospital admission ([Table 5](#tab05){ref-type="table"}). Table 5.Binary logistic regression analysis of presenting symptoms affecting in-patient managementParameterΒ (SE)*p*-valueOR95% CILowerUpperAge0.05 (0.008)\<0.0011.051.031.06Hypertension−0.59 (0.25)0.020.550.330.91Cardiac problems−1.19 (0.44)0.0070.300.120.72Fever−0.65 (0.18)0.0010.520.360.75Cough−0.57 (0.19)0.0030.560.380.82Shortness of breath−1.05 (0.22)\<0.0010.340.220.54Fatigue−0.53 (0.21)0.010.580.390.87Headache−0.61 (0.23)0.010.540.340.86Vomiting−1.07 (0.33)0.0010.340.170.65Diarrhoea−0.69 (0.29)0.010.490.270.89Anosmia0.71 (0.19)\<0.0012.041.393[^5]

Discussion {#sec4}
==========

The Covid-19 virus caused a rapidly spreading pandemic and adversely affected the entire field of life. Otolaryngologists may be at a very high risk of Covid-19 infection as they deal with problems of the upper respiratory tract, which serves as the main reservoir of the virus.^[@ref2]^ In our study, the presence of anosmia was one of the leading symptoms on admission and was significantly associated with an out-patient follow up.

The available data in the literature indicate that patients who present with influenza-like symptoms and anosmia are 6--10 times more likely to test positive for Covid-19 infection.^[@ref10],[@ref12]^ Moein *et al*. observed self-reported smell loss in 35 per cent of patients with Covid-19 disease.^[@ref9]^ In another multicentre study, Lechien *et al*. reported that olfactory and gustatory dysfunctions were both associated with mild-to-moderate Covid-19 disease.^[@ref7]^ They also found that 79.6 per cent of patients had reported anosmia. However, Mao *et al*. reported less hypogeusia (5.6 per cent) and hyposmia (5.1 per cent) symptoms in patients with Covid-19 disease compared to the previous studies.^[@ref13]^ In our study group, 529 patients (44.2 per cent) presented with anosmia. These varying results may be due to differences between studies in terms of: the diagnosis of anosmia, patient ethnicity and methods for diagnosing Covid-19 disease.

Regarding Covid-19 patients, it is important to determine the appropriate patient group to be hospitalised and establish whether any reliable test can be utilised to estimate hospital admission. A recent study by Yan *et al*. reported that patients presenting with loss of smell were 10 times less likely to have in-patient management of Covid-19 disease.^[@ref10]^ These authors also stated that self-reported anosmia and hyposmia symptoms, reports which were reliable in 90 per cent of cases, were not associated with any other risk factors known to be related to the disease.^[@ref10]^ It was suggested that smell loss could be an independent risk factor and may be utilised as a marker for the detection of patients with a mild presentation of Covid-19 infection.^[@ref10]^ In our research, the regression analysis similarly revealed a lower hospitalisation rate in patients with anosmia. A possible explanation is that anosmia complaints are seen in the early stages of the disease. The lower rates of anosmia in the in-patient group may be a result of decreased awareness of olfactory dysfunction associated with the presence of severe symptoms such as respiratory distress. The reduced viral burden associated with treatment and the activated local host immune response could be consistent with the recovery of olfactory function.

The mechanisms leading to olfactory dysfunction in patients with Covid-19 infection are still unknown. The current study data demonstrated that Covid-19 infects olfactory epithelia and causes highly localised inflammation of the olfactory cleft. This process may in turn result in a conductive olfactory loss.^[@ref10]^ However, the inflammatory process and obstruction were not the only aetiological factors to explain the olfactory dysfunction. It was thought that the Covid-19 virus might invade the central nervous system through the olfactory nerves, resulting in loss of smell function.^[@ref7],[@ref14]^

Viral infections commonly present with non-specific symptoms such as malaise, fever and dry cough at the prodromal phase of the disease.^[@ref15],[@ref16]^ In a recent study evaluating the presenting symptoms of Covid-19 patients, fever (98 per cent), cough (76 per cent), dyspnoea (55 per cent), and myalgia or fatigue (44 per cent) were the most common presenting symptoms.^[@ref16]^ In addition to the common Covid-19 infection symptoms, a minority of the patients affected with the Covid-19 virus had intestinal symptoms such as diarrhoea.^[@ref16],[@ref17]^ In our study, the majority of patients presented with fever, cough, fatigue and myalgia. Moreover, in the regression analysis, fever, cough, fatigue, shortness of breath, headache, vomiting, diarrhoea and dysgeusia were significantly related to in-patient follow up. The novel coronavirus disease 2019 (Covid-19) is a rapidly spreading contagious diseaseThere is cumulating evidence for the relationship between atypical presentation of the disease and sudden-onset anosmia or hyposmiaMost patients presented with anosmia (44.2 per cent), dysgeusia (43.9 per cent) and fever (38.7 per cent)Younger age and the presence of anosmia were significantly related to out-patient treatmentAnosmia could be one symptom in the clinical presentation of Covid-19 infectionIn-patients may have fewer smell loss complaints because of decreased awareness of olfactory dysfunction associated with the presence of severe symptoms

The most common concomitant diseases in patients with the Covid-19 virus were reported to be hypertension (30 per cent), diabetes (19 per cent) and coronary heart disease (8 per cent).^[@ref16]^ Similarly, another report showed that the most frequent co-morbidities in patients with Covid-19 disease were hypertension (27 per cent), diabetes (19 per cent) and cardiovascular disease (6 per cent), with almost identical rates.^[@ref18]^ In our study, hypertension and cardiac disease were significantly related to in-patient management. The presence of these co-morbidities can disrupt the balance of the immune system and make patients more susceptible to viral diseases.

Some studies have reported a relationship between gender and anosmia in viral diseases.^[@ref19]^ In a meta-analysis, males accounted for 60 per cent of Covid-19 patients. In addition, other studies reported that Middle East respiratory syndrome related coronavirus and severe acute respiratory syndrome related coronavirus infection rates were higher in males than females.^[@ref19],[@ref20]^ Similarly, in our study, more males had a viral infection, in line with the literature, although the difference was not significant. Together, these findings suggest that the X chromosome and sex hormones in females may play an essential role in adaptive immunity against viral infections.

A strength of our study is the inclusion of a large group of patients diagnosed with the Covid-19 virus. However, the present study has several limitations. Firstly, the nasopharyngeal samples were examined via a real-time reverse transcription polymerase chain reaction test for the detection of the Covid-19 virus. Although a real-time reverse transcription polymerase chain reaction test confirms the diagnosis of Covid-19 in the vast majority of cases, false positive or negative results are possible.^[@ref21]^ To date, no completely reliable tests have been confirmed to detect the disease. Secondly, our study lacks reliable follow-up data. Future studies could evaluate the relationship between recovery time and treatment response in patients with olfactory dysfunctions.

Conclusion {#sec5}
==========

Our study demonstrated that anosmia could be one symptom in the clinical presentation of the Covid-19 infection. Based on our results, patients with sudden smell loss may be considered in the early and infectious stage of the disease, which is an important consideration for otolaryngologists.
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